WHAT'S KNOWN ON THIS SUBJECT: Unintentional overdose and emergency department visits secondary to nonmedical use of prescription drugs are on the rise with peak age of onset in midadolescence for these risk behaviors. Also, risk behaviors, such as substance use and violence, tend to cluster.
The Centers for Disease Control and Prevention describe abuse of prescription drugs as an epidemic, with ∼1 million emergency department (ED) visits related to prescription drug overdose, abuse, and misuse in 2008. 1, 2 However, for every 1 prescription opioid overdose, there are 35 ED visits and .400 reports of nonmedical use (use without a prescription or more than was prescribed or using to get high). 3 Among adults, nonmedical use of prescription opioids 4, 5 and prescribed doses of .100 mg of morphine equivalents per day [6] [7] [8] are associated with unintentional overdose. Currently, there are no studies that examine the prevalence of nonmedical prescription opioid use (NPOU) and nonmedical prescription sedative use (NPSU) among the ED population.
The peak age of onset for initiating NPOU is 16 years, 9 and a sharp increase occurs in the number of ED visits involving NPOU and NPSU in late adolescence. 1 Also, in 2011, of the 3.1 million persons aged $12 years who used drugs for the first time, approximately 1 in 5 initiated nonmedical use of prescription drugs. 10 Among school samples, 80% of adolescents who reported NPOU previously obtained a prescription for opioids from a physician. 11 Diversion is a common source of prescription drugs used for nonmedical reasons, and although rates of NPOU and NPSU are rising, prescribing rates for opioids and sedatives nearly doubled from 1994 to 2007. 12 Among adolescents, risk behaviors tend to cluster, 13 and in schoolbased samples, adolescents who report nonmedical prescription drug use have higher odds of alcohol misuse, marijuana use, and other drug use. 11 Rates of nonmedical prescription drug use among adolescents in health care settings remain unknown. Pain is a common complaint among ED patients, and many patients leave the ED with an opioid prescription. 14 Recently, the American College of Emergency Physicians published a clinical policy focused on critical issues in opioid prescribing for adult patients in the ED, but because of a lack of systematic research, did not comment on evidence-based screening or intervention strategies for NPOU. 15 Given that emergency medicine providers are a source of prescription opioids and sedatives, a more thorough understanding of patient and ED visit characteristics associated with NPOU and NPSU is needed to inform screening and intervention initiatives.
The primary aim of this study was to determine the past-year prevalence of NPOU and NPSU among a systematic sample of adolescents and young adults using the ED. We examined correlates associatedwithpast-yearNPOUandNPSU to inform ED-based clinical practice.
METHODS

Study Design
This study reports a secondary analysis of cross-sectional data collected during recruitment for a randomized controlled trial (UConnect: Optimizing Brief Alcohol Intervention for Underage Drinkers in the ER; http://clinicaltrials.gov/show/ NCT01051141).
Setting
A large academic ED (the University of Michigan Emergency Department and Children' s Emergency Services) located in Ann Arbor, Michigan, served as the study site. Study procedures were approved by the institutional review board at the University of Michigan, and a Certificate of Confidentiality was obtained from the National Institutes of Health.
Selection of Participants
Patients aged 14 to 20 who presented to the ED for any reason (ie, fever, injury) were eligible for screening (see Fig 1 for exclusions and further details). Recruitment was conducted by research assistants and occurred systematically and sequentially during randomly selected day shifts (8:00 AM-2:00 PM), overnight shifts (midnight-
FIGURE 1
Recruitment flow sheet.
8:00 AM) and all afternoon/evening shifts (2:00 PM-12:00 AM), 7 days a week (excluding major holidays) between September 2010 and September 2011. Patients were identified through an Electronic Medical Record (EMR); those requiring emergent intervention (eg, intubation) in the ED were surveyed as an inpatient within 72 hours of admission if they stabilized. After obtaining informed consent (or parental consent and participant assent for patients ,18 years) participants completed a self-administered computerized screening questionnaire lasting ∼15 minutes.
Methods of Measurement
All questions were piloted to ensure comprehension, and all measures have been previously validated in adolescent and young adult samples.
Outcome Measures
Past-year nonmedical prescription drug use was assessed by using 2 yes/no questions from the National Institute on Drug Abuse Alcohol, Smoking, and Substance Involvement Screening Test. 16 NPOU was measured with "Have you used any of the following substances (prescription opioids, such as fentanyl, oxycodone, hydrocodone, methadone, buprenorphine, suboxone) to get high, or taken them when they were prescribed to someone else, or taken more than what was prescribed to you?" NPSU was assessed with "Have you used any of the following substances (Valium, Serepax, Ativan, Xanax, Librium, Rohypnol, GHB, and so forth) to get high, or taken them when they were prescribed to someone else, or taken more than what was prescribed to you?"
Demographics
Demographic items (age, gender, race, school status, living situation) were selected from the National Study of Adolescent Health. 17 Academic performance 18 was collapsed into 2 categories encompassing failing grades (mostly Ds and Fs)/dropped out of school versus all others. Participants were asked "Do your parents, or the most important person raising you receive public assistance" to provide information on socioeconomic status.
Risk Factors
Dating violence over the past year was assessed by using a collapsed version of the Conflict in Adolescent Dating Relationships Inventory, 19 asking about violence with "your dating partner (girlfriend/boyfriend, fiancée) or husband/wife." Four questions regarding victimization by a partner (a = 0.87) and 4 parallel questions regarding aggression from a partner (a = 0.87) were collapsed to create a dichotomous variable reflecting any dating violence involvement (yes/no).
Past-year alcohol misuse was assessed with the 3-item Alcohol Use Disorders Identification Test, Consumption (a = 0.89) using a cutoff of 3 indicating alcohol misuse for participants ,18 and 4 or more for participants aged $18 years. 20 Past-year driving after drinking was measured with 5 items (a = 0.91) from the Young Adult Driving Questionnaire. 21 One item from the Youth Risk Behavior Survey 22 assessed past-year riding in a car with a driver who had been drinking. Responses on these 6 items were dichotomized, reflecting any driving after drinking/riding with a drinking driver versus no report of these behaviors.
Past-year marijuana use (yes/no) was measured with 1 question from the National Institute on Drug Abuse Alcohol, Smoking, and Substance Involvement Screening Test. 16 Participants were also asked "In the past 12 months have you used nonprescription cough or cold medicine (ie, robotripping, dextromethorphan [DXM], Delsum, Coricidin, and so forth) to get high" to assess nonmedical use of nonprescription cough or cold medicines. 16, 23 Chart Review
Research staff were trained on the classification of external causes of injuries, International Classification of Diseases, Ninth Revision, Clinical Modification 24 and retrospectively abstracted the reason for the ED visit from the EMR and coded it as medical illness (eg, asthma, fever) or injury (ICD-9-CM E800-E999). The type and route of opioid medication provided during the index ED visit was recorded and separated into oral or intravenous. If participants received an opioid prescription on discharge, they were coded as "yes" for "received opioid prescription for home." Any past-year ED visit before the index visit was also abstracted from the EMR.
The EMR was reviewed to determine each participant' s medication list at the time of the index ED visit. Participants reporting diazepam, alprazolam, triazolam, estazolam, clonazepam, chlordiazepoxide, tomazepam, zolpidem, zaleplon, or eszopiclone to a medical provider as a current medication were coded as having an active outpatient sedative prescription. Participants reporting codeine, hydrocodone, oxycodone, oxycontin, propoxyphene, hydromorphone, morphine, methadone, meperidine, or butorphanol as a current medication were coded as having an active outpatient opioid prescription.
To ensure reliability of all chart review data, research staff were blind to the outcome measure and abstracted data onto a standardized form. Discrepancies were assessed by 2 reviewers and a final decision was made by an emergency medicine physician (Dr Whiteside or Dr Cunningham). Audits were performed regularly on chart ARTICLE PEDIATRICS Volume 132, Number 5, November 2013reviews and 20% of randomly selected charts were double-entered to ensure reliability. k values for chart review items ranged from 0.82 to 1.00. 25 
Analysis
Data were analyzed by using SAS Version 9.2 (SAS Institute, Inc, Cary, NC). Descriptive statistics of nonmedical prescription drug use, demographics, risk factors, and ED visit characteristics were calculated for all participants. To evaluate bivariate associations with dependent measures, x 2 tests and ANOVAs were used to determine differences between NPOU and those without NPOU and NPSU and those without NPSU. To understand the relationship between multiple risk factors for drug use and NPOU and NPSU, 2 separate multivariate logistic regression models were constructed based on theory and previous research. All demographic variables (age, gender, race, public assistance) were controlled for in the final analyses predicting NPOU and NPSU. Also, risk factors and chart review variables that were significant in the bivariate analysis for each model depicting NPOU or NPSU were included in the final logistic regression for that respective outcome. However, for the model predicting NPOU, the variable "received opioids on discharge" was not included, given the association between this variable and the main outcome. Diagnostics, including a correlation matrix and variance inflation factors, were calculated for all variables retained in the final regression models and there was no evidence of multicollinearity.
RESULTS
Of the 3926 patients presenting to the ED during the sampling frame, 3031 (77.2%) were potentially eligible and 2483 (81.9%) were approached for screening (Fig 1) . x 2 analyses revealed that that male patients were more likely to be missed than female patients (x 2 = 16.31, P , .001) and 14-to 17-year-olds were more likely to be missed than 18-to 20-year-olds (x 2 = 9.14, P , .01). Among approached participants, 348 (14.0%) refused and 2195 were screened. There was no difference in gender or age between those who refused and those who completed the survey. The average age of the sample was 17.5 years (SD 2.0), 1206 (56.3%) were female, 1530 (71.7%) identified as white, and 627 (29%) received public assistance.
A total of 222 (10.4%) patients reported NPOU or NPSU. Of this subsample, 185 participants had NPOU, 115 participants had NPSU, and 78 engaged in both NPOU and NPSU. Of those with NPOU, only 27 had a current home prescription for an opioid with 2 receiving a prescription for opioids on discharge, and 12 receiving an intravenous opioid and 6 receiving an oral opioid during their ED visit. Among the 115 participants with NPSU, only 14 had a current home prescription for a sedative.
Compared with those without NPOU, those reporting NPOU were older (18.0 years [SD = 2.0] vs 17.5 years [SD = 1.8], P , .001), more likely to receive public assistance (42.2% vs 28.2%, P , .001) and more likely to have poor academic performance (17.4% vs 5.1%, P , .001). There were no statistically significant differences in gender or race between these 2 groups (Table 1) . Those with NPSU were more likely to identify as white (80.0% vs 71.2%, P , .05), receive public assistance (50.4% vs 28.2%, P , .001), and have poor academic performance (18.4% vs 5.4%, P , .001) compared with those without NPSU, but there were no differences in gender or age among these 2 groups (Table 2) . Participants who reported either NPOU or NPSU had increased odds of all measured risk factors (P , .001) and were less likely to be in the ED for injury (P , .01) and more likely to have a previous ED visit in the past 12 months (P , .01) compared with those without NPOU or NPSU. There were no differences among those with NPSU compared with those without NPSU with regard to opioid administration in the ED. Compared with those without NPOU, those with NPOU were more likely to have received an intravenous opioid (27.6% vs 14.1%, P , .0001) or an oral opioid (10.8% vs 6.5%, P , .05) during their ED visit and more likely to receive a prescription opioid on discharge (10.8% vs 6.5%, P , .05). Table 3 depicts correlates of NPOU in the multivariate model. Significant correlates included receipt of public assistance, poor academic performance, alcohol misuse, drinking and driving or riding with a drinking driver, marijuana use, nonprescription cough or cold medicine misuse, and receipt of intravenous opioid during the ED visit. Having a past-year ED visit and reason for the current ED visit (medical/ injury) were not significantly associated with NPOU in this model. In the multivariate model (Table 4) , significant correlates of NPSU included receipt of public assistance, dating violence, alcohol misuse, drinking and driving/riding with a drinking driver, marijuana use, nonprescription cough or cold medicine misuse, and having a previous ED visit in the past year. Those with a current injury-related visit were less likely to endorse NPSU compared with those presenting for a medical complaint.
DISCUSSION
Approximately 1 in 10 ED patients (10.4%) aged 14 to 20, reported nonmedical use of prescription opioids or sedatives over the past year, with 8.7% reporting NPOU and 5.4% reporting NPSU, which is slightly higher than a school-based sample with annual prevalence rates of 7.9% for NPOU and 4.5% for NPSU in 2012. 26 More than 80% of patients in this analysis were discharged from the ED, including those with past-year NPOU and NPSU and more than one-third of patients with NPOU or NPSU had been seen in the ED previously in the past year compared with only 25% of patients without NPOU or NPSU. Also, those with a previous ED visit in the past year had increased odds of NPSU after controlling for other risk factors. These high rates of at least 1 previous ED visit and discharge from the ED highlight the need for NPOU and NPSU screening and intervention within the ED.
Approximately 1 in 7 participants with NPOU received an opioid prescription at discharge compared with 1 in 15 participants without NPOU. In addition to developing screening and intervention protocols, information-sharing technology could assist providers in improving and monitoring safe prescribing practices. 27 Statewide prescription monitoring programs (PMPs) 28 are now widely available to providers as a tool to potentially limit prescription drug misuse and diversion, and states that have integrated the PMP with a hospital EMR note ease of use and clinical relevance. 29 In North Carolina, a communitybased program that includes safe prescribing practices and use of the statewide PMP has decreased mortality from overdose. 30 Additionally, patients who require intravenous opioids are at high risk for NPOU and providers should be careful to balance treating pain complaints with this increased risk for NPOU.
Among adolescents, risk behaviors, such as drug use, alcohol misuse, and violence tend to co-occur. 13 Fatal overdose from prescription opioids is associated with previous history of illicit drug use and alcohol use 4,5 among adults, and simultaneous use of multiple substances is a known risk factor for unintentional overdose death. 4 This analysis highlights that alcohol misuse, marijuana use, and nonmedical cough and cold medicine use were independent correlates for both NPOU and NPSU. Abuse of over-the-counter cough and cold medications, such as DXM, has been increasing with a peak age of abuse of 15 to 16 years. 31 Although it is known that alcohol and illicit drug use is associated with nonmedical use of DXM, 31 this is the first analysis to highlight nonmedical DXM use as an independent risk factor for both NMOU and NPSU. Given that over-the-counter DXM is easier to obtain than prescription sedatives or opioids, further research should explore the temporal relationship between the nonmedical use of these substances.
NPOU and NPSU were both also associated with drinking and driving or riding in a car with a drinking driver. This relationship has been previously demonstrated in adult samples, but not in adolescent samples. 32 Alcohol use at a young age is a risk factor for both drinking and driving and nonmedical use of prescription drugs. 33, 34 Given these associations, adolescent alcohol interventions should consider addressing drug use in general and nonmedical use of prescription drugs in particular.
Adolescents involved in dating violence had more than 2-times increased odds of NPSU. Although there is a known association between adolescent dating violence and alcohol and marijuana use, 35 this is the first analysis to demonstrate a correlation between dating violence and NPSU among ED patients. Of note, the causal relationship between the violence and NPSU was beyond the scope of this analysis and requires further study. However, dating violence was not related to NPOU in the multivariate model, which could be explained by differences in reasons for NPOU versus NPSU. Reasons for nonmedical use of prescription drugs are likely multifactorial 36, 37 ; those with NPOU may be trying to relieve pain or "get high," whereas those with NPSU may be trying to relieve stress or anxiety. Different motivations for use may relate to this different risk factor profile.
Although this analysis provides novel information regarding NMOU and NPSU among young people seeking care in the ED, there are some inherent limitations. The cross-sectional nature of the data does not allow for causal conclusions. The definition of NPOU and NPSU for this study was broad, not allowing for targeted study on specific reasons for nonmedical use of these substances or differentiation of subpopulations (ie, medical misusers with a prescription; nonmedical users without a prescription) and thus is an area of future inquiry. This study includes data from participants recruited at a single ED and thus may not be generalizable to settings containing different sociodemographic groups. Additionally, data from the chart review were limited to the University of Michigan system and do not capture use of nonaffiliated EDs. Although selfreported data could be viewed as a limitation, several reviews support the reliability and validity of self-report of risk behaviors among this population when privacy is assured and assessments are self-administered and computerized. [38] [39] [40] [41] [42] CONCLUSIONS Approximately 10% of 14-to 20-year-old ED patients report past-year NPOU or NPSU. Additionally, young people using the ED had increased odds of NPOU if they received an intravenous opioid during their visit, or engaged in pastyear substance abuse, whereas those with NPSU were more likely to have a history of dating violence and substance use, as increased ED use over the past year compared with those without NPOU or NPSU, respectively. These results 
